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Abstract

The purpose of this research was to analyse the changes in age structure of agricultural
population to productive efficiency on economic crops in Thailand. There was the use of rice and
rubber production data in 2011/2012, 2012/2013 and 2013/2014 according to the agricultural
household census. There were 400 households which had been divided to analyse into two age
ranges which were 20- 59 of ages and 60 years or older. Boundary-line analysis had been used to
analyze the productive efficiency. The result found that overall technical efficiency and change of
variation in technical performance of rice in each age range found that 20-59 of age ranges were
at the level of (-8.80) and 60 years or older were at the level of (0.67). As a result the change in
technical efficiency at the age ranges of 60 year or older were higher than the other group because
there were more technological machines in production while the young ages were lack of
knowledge and understanding in production. Furthermore, rice was an annual plants which had
changed in short period. As a result the efficiency in technical production was slightly higher in the
age ranges of 60 years or older that made unclear result which was different from the overall
technical efficiency. The change in technical variation of rubber found that age ranges of 20-59
years old were at the level of (15.14) and the other group was at (0.00) which this changes of
technical efficiency at the age of 60 years old or older were less than the younger ages. This showed
that the older ages affected the decrease of the productive efficiency. Technology and Machinery
had less help in production. in addition, rubber were perennial plant which takes times to harvest

that make workforce age affected high effective production.

Keywords: Age structure, Efficiency, Economic Crops, Rice, Rubber
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Table 1 Rice production by region, 2014-2016

Sector Planted Area (Thousand rai) Production (Thousand tons) Yield per rai (kg)
2557 2558 2559 % 2557 2558 2559 % 2557 2558 2559 %
Whole Kingdom 60,790.6 58,095.5 58,426.5 0.6 26,269.9 24,3115 25,5781 52 451 441 451 2.3
Northern 13,715.7 12,768.1 12,869.9 0.8 7,816.7 6,801.7 7,299.9 7.3 576 559 576 3.0
Northeastern 37,030.3 36,193.4 36,443.9 0.7 12,467.6 12,230.9 12,854.2 5.1 358 358 367 25
Central 9,156.5 8,261.4 8,282,.6 0.3 5,5699.6 4,904.4 4,904.4 0.0 622 619 620 0.2
Southern 887.9 840.4 829.9 -1.3 386.0 374.4 333.9 -10.8 442 450 443 -1.6
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Table 2 Para rubber production by region, 2014-2016

Sector Planted Area (Thousand rai) Production (Thousand tons) Yield per rai (kg)
2557 2558 2559 % 2557 2558 2559 % 2557 2558 2559 %
Whole Kingdom 235832  23,561.1  23,340.3 0.9 4,415.7 4,419.6 43881 0.7 243 235 224 4.7
Northern 1,315.6 1,318.2 1,308.3 0.7 86.3 111.9 1224 93 150 163 148 92
Northeastern 4,897.5 4,903.6 4,891.7 02 549.5 642.0 6706 45 184 197 183 7.1
Central 2,585.8 2,578.1 2,560.9 0.7 464.1 458.9 4592 0.1 242 229 219 4.4
Southern 14,7842 14,7612 14,5793 1.2 3,315.6 3,206.7 3,359 2.2 262 249 242 238
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Table 3 Trends in output produced and inputs used from 2011- 2014

Variable
Year Pro (kg) Are (Rai) Exp(Baht) Lab(Baht) Age(Year) Eud(Year)

Rice (20-59) 8,967.67 26.54 19,073.60 5,338.52 42.51 4.54
2011/12 (11,270.94) (34.03) (16,105.48) (8,211.62) (11.60) (1.46)
2012/513 9,042.73 19.07 48,172.51 18,143.88 43.50 4.19
(12,025.95) (16.57) (57,624.97) (17,900.84) (10.25) (1.36)

2013/14 15,194.05 22.64 60,010.74 24.,886.28 39.75 4.67
(16,719.05) (22.14) (63,220.17) (25,173.59) (9.94) (1.50)

Average (20-59) 11,138.44 22.70 42,895.73 16,350.00 41.89 4.47
(13,912.47) (25.30) (53,430.22) (20,280.03) (10.70) (1.45)

Rice (60 up) 9,734.03 27.67 22,798.21 6,962.24 68.07 3.30
2011/12 (10,765.63) (26.76) (18,450.52) (11,409.94) (5.28) (0.65)

2012/513 11,501.54 23.67 59,021.09 26,540.25 62.09 3.24
(12,099.20) (18.44) (56,932.24) (21,186.40) (0.58) (0.810)

2013/14 19,509.38 29.96 92,463.52 43,320.65 65.59 3.53
(22,475.03) (28.76) (98,278.48) (52,272.43) (1.84) (1.45)

Average (60 up) 13,450.24 27.07 57,143.45 25,111.07 65.29 3.35
(16,355.30) (25.12) (71,292.61) (35,866.71) (4.12) (1.02)

Rubber (20-59) 5,262.50 23.77 78,244.73 37,147.97 48.87 4.42
2011/12 (5,328.14) (15.45) (155,976.20) (31,666.22) (5.95) (1.74)

2012/13 11,163.51 24.91 117,503.49 79,192.91 47.81 4.61
(26,265.73) (20.88) (135,301.68) (113,463.86) (5.84) (1.37)

2013/14 7,392.30 23.04 120,273.93 88,843.57 48.53 4.67
(7,918.30) (14.68) (132,663.33) (116,825.96) (7.98) (1.82)

Average (20-59) 7,820.57 23.86 105,136.16 68,316.39 48.42 4.57
(15,736.55) (17.04) (142,899.91) (97,989.44) (6.72) (1.67)

Rubber (60 up) 5,688.25 27.52 78,657.03 36,471.55 67.17 3.28
2011/12 (8,741.87) (22.73) (207,223.36) (166,569.68) (8.05) (1.24)
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2012/13 7,730.65 32.06 168,613.61 126,353.40 72.27 3.53
(11,364.48) (22.06) (224,913.66) (186,549.78) (9.64) (1.28)

2013/14 7,945.96 26.64 172,955.11 143,470.17 68.73 3.44
(8,039.87) (25.16) (223,450.80) (200,158.33) (6.93) (1.30)

Average (60 up) 7,134.29 28.94 140,783.25 102,433.17 69.54 3.42
(8,741.87) (22.73) (207,223.36) (166,569.68) (8.05) (1.24)

Notes: Standard deviations are in parentheses.
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daian wiat1elafinnn Tnnsnan 2556/57 Waifsauimaugagengdausseu (20-59 T) wazdbgeany

(60 Tawll) wudn ussanuengivndu lidenasanisuangs (119199 4)

Table 4 Maximum-likelihood estimates for first-order parameters of production frontier.

Variable
Year Cont Are Exp Lab Age Eud (52) (y)
Rice
(20-59) 7.574% | 1.059*** | -0.149** 0.001 0.059*** 0.030 0.281** 1.000**
201112 (0.309) (0.028) (0.002) (0.017) (0.016) (0.032) (0.053) (0.000)
2012/13 4275 | 0.526"* | 0.692*** -0.231 -0.293 -0.279* 8.745%* 0.992%**
(0.966) | (0.072) | (0.119) (0.212) (0.243) (0.214) (7.482) (0.004)
2013/14 | -3.949*** | 1.001** | 0.508*** -0.157* 2.453%** 0,571 0.203*** 1.000**
(0.246) | (0.088) | (0.120) (0.067) (0.124) (0.086) (0.014) (0.000)
Rice
(60up) | 15452+ | 1.088*** | 0.101*** 0.000 2,452+ -0.009*** 1.141% 1.000%*
201112 (0.013) (0.001) (0.000) (0.000) (0.003) (0.001) (0.202) (0.000)

2012/13 38.245"* | 0.634** | 0.505*** -0.225"* -8.123** -0.167** 14747 0.990**
(1.285) (0.040) (0.080) (0.094) (0.371) (0.064) (0.231) (0.007)

2013/14 -4.623™* | 0.217* | 1.139"* -0.384** 1.105"** 0.348** 0.309*** 0.762**

(1.263) (0.121) (0.139) (0.098) (0.398) (0.114) (0.022) (0.054)

Rubber
(20-59) | 122727 | 0.665*** 0.000 0.029 -1.506*** 0.173 1.137*+ 0.934***
201112 (1.778) (0.061) (0.018) (0.032) (0.371) (0.139) (0.242) (0.018)
2012/13 9.807*** | 1.115%* 0.135 -0.111* -1.230%** 0.061 0.789*** 0.220**
(1.357) (0.147) (0.159) (0.087) (0.440) 0.224) (0.086) (0.114)
2013/14 -0.651 0.174 | 0.269* -0.109* 2.065%** -0.165 0.369*** 0.309*
(2.010) (0.141) (0.131) 0.071) (0.525) (0.252) (0.049) (0.230)

Rubber
(60 up) 7.720%* | 0.800*** | -0.036* 0.014 -0.251 -0.033 1.145%* 0.858***
201112 (1.607) (0.089) (0.027) (0.049) (0.414) 0.146) (0.332) (0.059)
2012/13 2.847* | 0.359** 0.011 0.093 0.836*** 0.294* 0.544*** 0.531***
(1.073) (0.180) (0.127) (0.078) (0.294) (0.236) (0.082) (0.098)
2013/14 1.932% | 0.461%* | 0.629*** -0.337%** 0.466* 0.257* 0.317%** 0.400***
(0.986) (0.144) (0.171) 0.106) (0.295) (0.152) (0.039) (0.119)

Notes: Standard errors are in parentheses. Figures in parentheses are bootstrapped standard

errors. ***, ** and * indicate significance at the 1, 5 and 10% level, respectively.
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Table 5 Maximum-likelihood estimates for parameters of the inefficiency effects model

Technical Variable
Inefficiency Cont Are (Rai) Exp(Baht) Lab(Baht) Age(Year) Eud(Year)
Rice (20-59) 0.057 0.013*** 0.000*** 0.000 0.036™** -0.052
201112 (0.637) (0.002) (0.000) (0.000) (0.009) (0.068)
2012/13 8. 183 0.175 0.000 0.000 -0.233 -1.937
(9.096) (0.184) (0.000) (0.000) (0.269) (2.709)
2013/14 -0.621** 0.006* 0.000 0.000*** 0.069*** -0.149**
(0.365) (0.005) (0.000) (0.000) (0.007) (0.038)
Rice (60 up) 5.902*** 0.046*** 0.000* 0.000 -0.090*** -0.620**
201112 (1.660) (0.006) (0.000) (0.000) (0.032) (0.267)
2012/13 0.035 0.050*** 0.000*** 0.000* 0.036™* -0.828**
(1.000) (0.016) (0.000) (0.000) (0.019) (0.229)
2013/14 2.121* -0.071%* 0.000*** 0.000*** -0.036™* 0.179***
(1.502) (0.015) (0.000) (0.000) (0.022) (0.074)
Rubber (20-59) 1.994 -0.021* 0.000*** 0.000 -0.065** 0.413***
2011/12 (2.028) (0.015) (0.000) (0.000) (0.031) (0.120)
2012/13 1.906* 0.026*** 0.000** 0.000*** -0.042* -0.170
(1.429) (0.010) (0.000) (0.000) (0.031) (0.142)
2013/14 -3.045** -0.025** 0.000 0.000 0.095*** -0.027
(0.828) (0.009) (0.000) (0.000) (0.015) (0.068)
Rubber (60 up) 1.109 0.030** 0.000*** 0.000*** -0.019 -0.093
2011/12 (1.267) (0.014) (0.000) (0.000) (0.023) (0.176)
2012/13 -0.903 -0.032** 0.000 0.000 0.023* 0.184**
(1.010) (0.017) (0.000) (0.000) (0.016) (0.097)
2013/14 -0.506 -0.009 0.000** 0.000** 0.011 0.145**
(0.927) (0.014) (0.000) (0.000) (0.014) (0.075)

Notes: Standard errors are in parentheses. Figures in parentheses are bootstrapped standard

*kk kK

errors. ***, ** and * indicate significance at the 1, 5 and 10% level, respectively.
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T Hsvpulsr@ninmniamaiiaaasIn1sNan 2554/55 2555/56 WAY2556/57 WALl 0.494 0.624
LAY 0.277 AMNAAU d1uFunisidasuntdaatss@ansninnianeaiinluszeas 3 1 dunudninig
Wasuwlasimeaalunisdasuntladansasay -8.80 fAall douseAulsL@nsninniamaiianig
nanlazsanaesnslgnanenia lugaseng 20-59 U Aszdulss@nininmianatineaatinisuan
2554/55 2555/59 WAY2556/57 WINA1 0.558 0.787 LAY 0.498 AINANAU 4195Un17ulasuulas
tsr@nininnamaialy sxes 3 1 dunudniniaw dasulasiseAadlunisw dsudilasiefefasas
15.14 Fia1]

da9a1g) 60 Yaull szAudsc@nininniemaiianisnaninasaunasnisdgndnaludaseny 6o
Tauly Hszsu Usz@nsninniamaiiaaasinisuan 2554/55 2555/59 WAY2556/57 Wil 0.676

6 o o o = a a a P |

0.615 LAY 0.746 ANNA1AU ANusunnilagundasdsz@nsninmamnatinlugzes 3 1 dunuandnig
Wasuwlasizens wWwn1adsundaaedadasas -0.67 Aol d9useAulsL@nanInnIaumARANIT
nanTaesanaeang Ugnanennalutageng so Haull szduilss@ninmniamaiiaedsiinisn@s
2554/55 2555/59 WAY2556/57 WINHU 0.629 0.622 WAY 0.636 AINA1AL A1u5UN19LlAuuLas
sr@nininnamaia luszes 3 1 dunudninia asunilasiseAadlunisw dsunilasieaefasay
0.00 fiail (A131971 6 )

Table 6 Technical efficiencies and Technical Efficiency Change

Technical Efficiency Average S.D. Min Max Obs.

Rice (20-59)
2011/12 0.494 0.281 0.043 1.000 209
2012/13 0.624 0.229 0.097 0.939 217
2013/14 0.277 0.255 0.024 1.000 224

Rice (60 up)
2011/12 0.676 0.279 0.060 1.000 191
2012/13 0.615 0.252 0.050 0.968 183
2013114 0.728 0.193 0.152 0.956 176

Rubber (20-59)
2011/12 0.558 0.251 0.006 0.918 237

2012/13 0.787 0.143 0.143 0.952 213

2013/14 0.498 0.273 0.074 0.946 247
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Rubber (60 up)
2011/12 0.629 0.188 0.030 0.921 163
2012/13 0.622 0.198 0.198 0.945 187
2013/14 0.636 0.185 0.262 0.961 153
echnical Efficiency Change by Production year 2554/55 Base year (%)

Rice (20-59)

2011/12-2012/13 26.31

2011/12-2013/14 -43.92

Average Change -8.80

Rice (60 up)

2011/12-2012/13 -9.02

2011/12-2013/14 7.69

Average Change -0.67

Rubber ( 20-59 )

2011/12-2012/13 41.04

2011/12-2013/14 -10.75

Average Change 15.14

Rubber (60 up )

2011/12-2012/13 -1.11

2011/12-2013/14 1.1

Average Change 0.00
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